Heme oxygenase activity causes transient hypersensitivity to oxidative ultraviolet A radiation that depends on release of iron from heme.
Heme oxygenase (HO) breaks down heme to iron, biliverdin, and carbon monoxide, and activity of this enzyme increases in many tissues and cell types after exposure to oxidative stress. There is evidence that increased HO activity is involved in long-term protective mechanisms against oxidative stress. We studied the effect of artificially overexpressed HO activity on the cytotoxicity of oxidative ultraviolet A (UVA) radiation after loading human cells with the HO substrate ferric heme (hemin). In contrast to the reported long-term protection attributed to HO activity, cells overexpressing HO activity were hypersensitive to UVA radiation shortly after heme treatment when compared with control cells. Cells overexpressing HO activity showed an increased rate of heme consumption and a higher level of accumulated free chelatable iron when compared with control cells. The hypersensitivity of cells overexpressing HO to UVA radiation after heme treatment was apparently caused by the increased accumulation of chelatable iron, because the iron chelator desferrioxamine strongly reduced the hypersensitivity. One day after the heme treatment, cells overexpressing HO activity were no longer hypersensitive to UVA radiation. We conclude that increased HO activity can temporarily increase the sensitivity of cells to oxidative stress by releasing iron from heme.